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In this study, the authors evaluate the pharmacodynamics, safety, and acceptability of a new cherry-flavored oral syrup formulation of midazolam. This randomized, double-blind, parallel-group, dose-ranging clinical trial of oral midazolam was conducted at seven U.S. health care institutions focused on pediatric clinical pharmacology research (i.e., the PPRU Network). Pediatric patients (n = 85, ages 6 months through 15 years) underwent invasive procedures and were randomized to a single oral dose of midazolam syrup (0.25, 0.5, or 1.0 mg/kg). Patient taste acceptability of midazolam syrup was evaluated at the time of oral administration. Pharmacodynamic measurements included (1) sedation score using a 5-point scale at baseline and 10-, 20-, and 30-minute postdose intervals and (2) anxiety score using a 4-point scale at the time of separation from caretakers and, when applicable, at the time of mask anesthetic induction. Midazolam and alpha-hydroxymidazolam plasma concentrations were measured at all pharmacodynamic measurement time points. Adverse events were monitored continuously during the study. Most patients (99%) accepted the syrup without difficulty. Satisfactory sedation was achieved within 30 minutes by 81% of patients. The anxiety score at the time of caretaker separation and mask anesthetic induction was satisfactory for 87% and 91% of patients, respectively. A significant linear relationship between plasma drug concentration and maximal sedation score, but not anxiety score, was observed. The occurrence of adverse events was consistent with the known safety profile of midazolam. The most commonly reported adverse events were hiccoughing, hypoxemia, nausea, and emesis. It was concluded that a new oral syrup formulation of midazolam, 0.25 to 1.0 mg/kg, effectively induced rapid-onset, dose-related, adequate, and safe sedation and anxiolysis in pediatric patients who underwent operative procedures. Sedative effects were related to plasma concentrations of both midazolam and the primary metabolite, alpha-hydroxymidazolam. Oral midazolam, 1.0 mg/kg, administered within 30 minutes of the expected procedure or anesthetic induction should provide safe and effective sedation to a majority of children ages 6 months to 16 years.